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Abstract: We estimated the frequency of anti-SARS-Cov-2 antibodies in non-Health Care Workers 
(non-HCW) of the highly industrialized province of Modena, northern Italy. Samples were col-
lected during a voluntarily screening campaign provided by several companies of this territory 
from 18th May to 5th October 2020. Antibodies were found in 1103 workers, 0.45% of the total 
number of non-HCWs in Modena province (about 246.000). The positive workers were mainly 
engaged in manufacture (60%), trade sector (12%), transport (9%), scientific and technical activities 
(5%), arts, sports and recreation activities (4.5%). In data evaluation, lockdown-related closing of 
several potentially at risk activities deserves consideration. 
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1. Introduction 
During the first wave of the SARS-CoV-2 pandemic in Italy, highly industrialized 
northern regions of the Country were most heavily involved. One of these regions is 
Emilia-Romagna, where it is located the province of Modena, one of the most densely 
populated and industrialized areas of Italy, with a high number of active workers. In this 
area the proportion of the workers engaged in industrial activities is higher compare to 
the average proportion in Italy, being about the 40% compared to a national data of the 
30% [1]. A parameter commonly applied to study the epidemiology of SARS-CoV-2 in-
fection, that can be applied also in working populations, is the frequency of serum spe-
cific antibodies. While numerous data have been published up today on the prevalence 
of the infection in healthcare workers (HCW) [2], there is still a scarcity of data on the 
diffusion of the new coronavirus in other work activities [3]. Nevertheless, even if few 
reports have been published on this topic, some working conditions, as meat processing 
or transportation, have been considered at risk of infection. In Italy, a body of data on the 
infection rate in specific categories of workers is available only for HCW, for whom it is 
currently estimated a total number of more than 90000 cases [4], and a prevalence of the 
12.2% [5]. Recent data of the National Institute for Insurance against Accidents at Work 
(INAIL) indicate that, among all the applications for COVID-19 compensations, about 
thirty-thousands in total, the 71.6%, came from Human health and social work activities, 
the 10.4% from the Public administration and defense activities, the 4.1% from the Ad-
ministrative and support service activities, the 2.6% from the Manufacturing sector, the 
2.4% from the Accommodation and food service activities, the 2.1% from the Agriculture, 
forestry and fishing sector and only the 6.8% from all the other occupational activities [5]. 
According to the European Centre for Disease Prevention and Control (ECDC), out-
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breaks and clusters of COVID-19 have been reported for a variety of occupational set-
tings, with more than 1300 clusters up to July 2020 [6]. Among the activities potentially 
involving a higher risk for workers, there are those involving close physical proximity of 
the workers, in particular when the activities are conducted in indoor settings or with 
shared transport or accommodation [6]. Several clusters have been reported from the 
food packaging and processing sectors, with indications of possible outbreaks in partic-
ular in workers of meat and poultry processing factories [7], as well as in other factories 
and manufacturing activities and in office settings [6]. The aim of this work is to present a 
panorama of the frequency of anti-SARS-CoV-2 antibodies positivity in non-healthcare 
workers employed in the highly industrialized province of Modena, northern Italy. 
2. Materials and Methods 
We collected all the cases of SARS-Cov-2 antibodies positivity resulting from sero-
logical tests within a specific voluntarily screening campaign performed in several 
companies of the province of Modena in the period between the 18th May and the 5th 
October 2020. The access to the total number of cases was possible based on the com-
pulsory notifications of all antibodies positivity in workers, received by the Section of 
Occupational Health and Safety of the local Department of Public Health: all cases of an-
ti-SARS-CoV-2 positivity, either IgM or IgG positivity, or positivity of both the classes of 
immunoglobulins, had to be notified based on a regional disposal, and all the positive 
workers needed to undergo a diagnostic RT-PCR nasopharyngeal swab to exclude or 
confirm an ongoing infection. The notifications could be made by the general practition-
ers or directly by the occupational physicians of the companies involved in the screening, 
with the support of the labs that performed the tests. In the former cases, no detailed in-
formation on the occupational sectors and types of activity performed by the workers 
could be retrieved, while in the latter cases this information was available together with 
the notification form of the positivity. For different reasons, not all the occupational sec-
tors are included in our notifications registry. Healthcare workers are not included in this 
database as occupational SARS-CoV-2 infections are directly managed within the Occu-
pational Health and Safety services departments in the hospitals of the national health 
system. Furthermore, the sector identified with the International Standard Industrial 
Classification of All Economic Activities (ISIC) code “O”, i.e. Public administration and 
defense activities, including military and police personnel, is not included in the present 
analysis, as almost all the personnel of the Public administration services was 
smart-working during the months of the lock-down in Italy (March-June), and in any 
case direct contacts with the public were forbidden. Military and police personnel are not 
included in our registry, as they have, like HCW, specific internal procedures within their 
institutions for the management of the cases of infections. Also workers of the education 
system were not included as schools were closed in Italy during the lock-down in the 
period March-June 2020, and then for the Summer break. Finally, another category of 
workers not included in the present analysis is that of the domestic services (e.g. cleaning 
services), as in Italy they are usually employed directly as families’ collaborators, so that 
they were not included in the companies’ screening campaign. 
Excluding these above-mentioned occupational sectors, we considered the total 
number of workers active in the province of Modena, consulting the database of the local 
department of the National Institute for Insurance against Accidents at Work (INAIL), 
updated to the year 2018 [8], and of the Chamber of Commerce [9] (this latter consulta-
tion was needed in particular for data on workers occupied in Agriculture, as these 
workers are included in separate lists for INAIL, and the full data on the number of oc-
cupied was not available on the INAIL database), and we calculated the percentage dis-
tribution of the workers according to the ISIC sectors [10]. Then, among the workers with 
serological anti-SARS-CoV-2 positivity, we calculated the distributions of the subjects 
according to the same ISIC working sectors, and we evaluated the differences. 




According to INAIL, in Modena province 264.730 insured workers are employed [8]. 
Excluding healthcare workers and the other groups of workers not involved in the pre-
sent analysis (i.e. from the education, domestic service, public administration and po-
lice/military sectors), and including further workers from the agricultural sector [9], it can 
be estimated a remaining working population of 246608 workers. 371 cases of serological 
anti-SARS-CoV-2 positivity in workers have been notified to the section of Occupational 
Health and Safety of the local Department of Public Health through the screening cam-
paigns performed in the companies of the province of Modena, while other 732 cases 
have been reported by the General Practitioners, for a total of 1103 cases, representing the 
0.45% of the non-healthcare working population of the province. Of these cases, the 
34.6% tested positive for both IgM and IgG anti-SARS-CoV-2, while the 50.6% only for 
IgG and the 14.8% only for IgM. Of the 1103 subjects only 34, the 3.1% of the total, re-
sulted with a positivity also to the RT-PCR nasopharyngeal swab, being therefore diag-
nosed with a SARS-CoV-2 asymptomatic infection. 
In order to evaluate the working sectors involved, as stated in the Methods section, 
we had sufficient information only for the 371 cases notified through the private compa-
nies serological screening. As incomplete data were available for 38 workers, the total 
sample for further analysis is composed of 333 individuals. The distribution of an-
ti-SARS-CoV-2 positivity in the different working activities was: 59.8% in the manufac-
ture activities (ISIC section C), 11.7% in the wholesale and retail trade sectors (ISIC sec-
tion G), 8.7% in the Transportation and storage sector (ISIC section H), 4.8% in Profes-
sional, scientific and technical activities (ISIC section M), 4.5% in the Arts, entertainment 
and recreation activities (ISIC section R) and the 10.5% in the remaining working activi-
ties. For comparison, of the 246608 non-healthcare workers of the province of Modena, 
the 43.6% are employed in manufacture, the 13.6% in the trade sector, the 4.1% in 
transport, the 3.7% in scientific and technical activities, the 0.6% in arts and recreation 
activities (Table 1). 
Table 1. Distribution of the non-Health Care working population in the province of Modena and 
distribution of non-Health Care Workers with anti-SARS-CoV-2 antibody positivity in the same 
province according to the occupational sectors classified with ISIC codes. 
ISIC category1 
Total number of workers 
employed in Modena 
province: % (n) 
Distribution of the 
workers in the group of 
the 333 with positivity 
for antibodies an-
ti-SARS-Cov-2: % (n) 
A. Agriculture, forestry and 
fishing 2.8 (6908) 0 
B. Mining and quarrying 0.1 (314) 0 
C. Manufacturing 43.6 (107434) 59.8 (199) 
D. Electricity, gas, steam and 
air conditioning supply 0.3 (727) 0 
E. Water supply; sewerage, 
waste management and 
remediation activities 
0.4 (891) 0 
F. Construction 9.4 (23077) 0.3 (1) 
G. Wholesale and retail trade; 
repair of motor vehicles and 
motorcycles 
13.6 (33533) 11.7 (39) 
H. Transportation and storage 4.1 (10227) 8.7 (29) 
I. Accommodation and food 4.0 (9931) 0.9 (3) 




J. Information and commu-
nication 2.4 (5856) 0 
K. Financial and insurance ac-
tivities 
5.7 (14096) 1.2 (4) 
L. Real estate activities 0.9 (2197) 0 
M. Professional, scientific and 
technical activities 3.7 (9230) 4.8 (16) 
N. Administrative and support 
service activities 
2.3 (5675) 3.9 (13) 
R. Arts, entertainment and 
recreation 0.6 (1486) 4.5 (15) 
S. Other service activities 2.3 (5701) 0.3 (1) 
U. Activities of extraterritorial 
organizations and bodies 0 0 
Undetermined activity 3.8 (9325) 3.9 (13) 
All the activities 100 (246608) 100 (333) 
1 Occupational activities not included in the present analysis (number of workers employed in 
Modena province): O. Public administration and defense; compulsory social security (n=6017); P. 
Education (n=2457); Q. Human health and social work activities (n=15987), T. Activities of house-
holds as employers; undifferentiated goods- and services-producing activities of households for 
own use (n=29). 
4. Discussion and Conclusions 
Our results show a quite low frequency (0.45%) of anti-SARS-CoV-2 antibodies 
positivity in a period of about five months in a working population of a northern area of 
Italy, one of the most afflicted by the pandemic during its first wave. These data certainly 
underestimate the effective diffusion as, first of all, the group of anti-SARS-CoV-2 posi-
tive non-HCW notified to the Section of Occupational Health and Safety of the local De-
partment of Public Health of Modena refers to a negative population which is actually 
not that of all the non-HCW of the province, i.e. the denominator we choose to estimate 
the frequency, but only that of the total number of serological tests performed in the 
working population in the province in the period we examined (a data that unfortunately 
was not available, as it can be obtained only consulting all the private labs that performed 
the tests in the province), most likely only a percentage of this number. Recent Italian 
data indicated a prevalence of anti-SARS-Cov-2 IgG positivity in Emilia-Romagna region 
equal to the 2.8%, with no difference between occupied and unoccupied subjects, and 
registered in a period of about two months [11]. According to this data and considering 
the number of non-HCW in our province and the longer period monitored, we should 
have expected a number of SARS-CoV-2 positivity about ten-times higher, and this in-
dicates that the percentage of workers screened is most likely around the 10% of the total 
number of non-HCW. Accordingly, the real frequency of workers who probably had a 
contact, whether symptomatic or asymptomatic, with the new coronavirus in our prov-
ince in a period of five months can reach the 5% of all the active non-HCW. This per-
centage is coherent with the Italian data [4-5, 11], considering the exclusion of HCW from 
our analysis, and the fact that active workers have a mean age significantly lower com-
pared to that of the general population, and, most important, that during the period 
March-June 2020 many of the occupational sectors that we analyzed experienced severe 
restrictions of their activities, due to the national lock-down [5]. 
Considering the abovementioned limits, in any case our data shows some differ-
ences in the distribution of anti-SARS-COV-2 positivity rates among the non-healthcare 
working population of an Italian province, Modena, highly industrialized and included 
in an area of the nation, northern Italy, deeply impacted by the COVID-19 outbreak. In 
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particular, we report higher rates of anti-SARS-COV-2 antibodies positivity in the man-
ufacture, transportation and art/recreational (including sport) sectors, when comparing 
the distribution of the cases with that of the working population in the same territory.  
As a conclusion, we can affirm that our data, to be interpreted with caution for the 
limitation of our analysis, indicates a possible higher rate of anti-SARS-CoV-2 antibodies 
positivity in the workers of the manufacture and transportation sectors, that were typi-
cally the activities that remained opened, also during the Italian national lock-down, for 
almost all the period. Moreover, it is interesting the data related to arts and recreational 
activities, including sports, where we found an anti-SARS-CoV-2 positivity rate about 
eight times higher compared to the proportion of workers employed in this sector in the 
province. 
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